
(12) United States Patent 

US007380870B2 

(10) Patent N0.: US 7,380,870 B2 
Froeschle et a]. (45) Date of Patent: Jun. 3, 2008 

(54) AIR GUIDING SYSTEM FOR A VEHICLE 4,925,236 A * 5/1990 Itoh et a1. .............. .. 296/180.5 
5,013,081 A * 5/1991 Cronce et a1. . 296/180.1 

Inventors: Mathias Froeschles Ost?ldern 5,120,105 A * 6/1992 Bl‘lIl et a1. Markus Schwarz, Moeghngen (DE); 5,536,062 A : 7/1996 spgalrs .11 ..... 296/1803 
. 6,382,708 B1 5 2002 Er e itsc eta. 296 180.5 

Joachlm Paul’ Stung“ (DE) 6,672,651 B1 * 1/2004 Shuen 296/180.5 

(73) Assigneez Dr- Ing- hie-F- Porsche iresley .................. .. 296/180.1 
_ arson 

Aktlengesellschaft, Stuttgart (DE) 
FOREIGN PATENT DOCUMENTS 

( * ) Notice: Subject to any disclaimer, the term ofthis DE 30 19 150 A1 11/1981 
patent is extended or adjusted under 35 
U'S'C' 1546)) by 0 days‘ DE 43 05 090 A1 8/1994 

(Continued) 
(21) Appl. No.: 11/727,610 

OTHER PUBLICATIONS 

(22) Flled: Mar‘ 27’ 2007 German Of?ce Action dated Dec. 7, 2006 including English Trans 
1 t' S' 6 . (65) Prior Publication Data a Ion ( 1X ( ) pages) 

US 2007/0228772 A1 Oct. 4, 2007 (Commued) 
Primary ExamineriD. Glenn Daydan 

(30) Foreign Application Priority Data Assistant ExamineriPaul A Chenevert 
Mar. 28, 2006 (DE) .................... .. 10 2006 014 264 (74)‘4mmey1/1gem1 0r Firmfcrowen & Moring LLP 

(51) Int CL (57) ABSTRACT 

B62D 35/00 (2006'01)_ _ _ An air guiding system for a Vehicle, particularly for a 
(52) US. Cl. .............. .. 296/180.5, 180/903, 296/2612, passenger Car, is arranged in a rear area of the: Vehicle and 

_ _ _ 296/1801 has at least one central main air guiding element that can be 

(58) Field of Classi?cation Search ............... .. 105/ 1.3; displaced from a moved_in inoperative position into a 
180/903; 244/213; 296/26~01> 2612’ 2613’ moved-out operative position. Lateral auxiliary air guiding 
_ _ 296/1801: 1802’ 1803’ 1304’ 180-5 elements are displaceable together With each central main air 

See apphcanon ?le for Complete Search hlstory- guiding element. The lateral auxiliary air guiding elements 
(56) References Cited can be rotated With respect to each central main air guiding 

element about a respectlve p1vot ?xed to the mam an 
US. PATENT DOCUMENTS guiding element in order to change them from an also 

1,274,986 A * 8/1918 Carolin ..................... .. 244/213 I¥1°Ved'1¥1.m°Pera“Ve posmonlmo analso moved'om Opera" 
1,762,002 A * 6/1930 Van De Putte .. 244/213 ‘We P051110“ 

3,791,468 A * 2/1974 Bryan, Jr. ................ .. 180/69.2 

4,773,692 A * 9/1988 Schleicher et a1. .... .. 296/180.5 8 Claims, 4 Drawing Sheets 

16 



US 7,380,870 B2 
Page 2 

FOREIGN PATENT DOCUMENTS JP 03000578 A * 1/1991 ............ .. 296/1801 
JP 03281484 A * 12/1991 ............ .. 296/180.1 

DE 10 2004 030 571 A1 1/2006 
DE 10 2004 030 571 A1 1/2007 OTHER PUBLICATIONS 

DE 10 2005 030 203 Al V2007 European Search Report dated Jul. 5, 2007 With English translation 
EP 271757 A2 * 6/1988 ................ .. 244/46 of relevant ponion (Seven (7) Pages)‘ 
JP 60163773 A * 8/1985 . 296/1805 

JP 2-117476 A 5/1990 * cited by examiner 



U.S. Patent Jun. 3, 2008 Sheet 1 of4 US 7,380,870 B2 

Fig.1 



U.S. Patent Jun. 3, 2008 Sheet 2 0f 4 US 7,380,870 B2 



U.S. Patent Jun. 3, 2008 Sheet 3 0f 4 US 7,380,870 B2 

Fig.5 

12 15 m 

11 

23 11 

Fig.6 



U.S. Patent Jun. 3, 2008 Sheet 4 0f 4 US 7,380,870 B2 

Fig.6 



US 7,380,870 B2 
1 

AIR GUIDING SYSTEM FOR A VEHICLE 

RELATED APPLICATIONS 

This application claims the bene?t of priority under 35 
USC § 119 to German Patent Application No. 10 2006 014 
264 ?led Mar. 28, 2006, the disclosure of Which is incor 
porated herein by reference in its entirety. 

BACKGROUND AND SUMMARY OF 
INVENTION 

The present invention relates to an air guiding system for 
a vehicle particularly for a passenger car, Which is arranged 
in a rear area of the vehicle and comprises at least one central 
main air guiding element Which can be displaced from a 
moved-in inoperative position into a moved-out operative 
position, lateral auxiliary air guiding elements being dis 
placeable together With the or each central main air guiding 
element. 
DE 30 19 150 A1, discloses a vehicle air guiding system 

that is arranged in an upper rear area of the vehicle and has 
an air guiding element that can be displaced from an 
inoperative position, in Which it is integrated in the shaping 
of the rear area ?ush With the surface, into a moved-out 
operative position. The air guiding element is constructed as 
an aerofoil Which, by Way of an operating device, can be 
displaced or changed from the inoperative position into the 
operative position and vice-versa. 
DE 43 05 090 A1 also discloses a vehicle air guiding 

system that is arranged in a rear area of the vehicle and has 
an air guiding element that can be displaced from an 
inoperative position into a moved-out operative position The 
air guiding element is formed by a rear spoiler arranged in 
a recessed receiving device of the vehicle body and dis 
placeable by Way of an operating device from the inopera 
tive position to the operative position and vice-versa. 

The air guiding systems knoWn from DE 30 19 150 A1 
and DE 43 05 090 A1 alloWs the rear axle output coef?cient 
(cah-value) of the motor vehicle to be increased While the 
drag coef?cient (cw-value) remains the same or is improved. 
Each of these knoWn air guiding elements have the same 
transverse dimension in the inoperative position and in the 
operative position. 

Yet unpublished DE 10 2005 030 203 discloses a vehicle 
air guiding system that has a central main air guiding 
element as Well as tWo lateral auxiliary air guiding elements 
that alloW the transverse dimension of the air guiding system 
to be enlarged in the operative position and particularly the 
rear axle output coef?cient to be further increased. DE 10 
2005 03 203 discloses that the adjusting movement of the 
lateral auxiliary air guiding elements With respect to the 
central main air guiding element takes place When the main 
air guiding element Was displaced from the inoperative 
position into the operative position. The adjustment of the 
auxiliary air guiding elements With respect to the main air 
guiding element therefore takes place after the, and 
uncoupled from, displacement of the main air guiding ele 
ment. 

An object of the present invention is to provide a novel 
vehicle air guiding system by alloWing the lateral auxiliary 
air guiding elements to be rotated With respect to the or each 
central main air guiding element about one pivot respec 
tively ?xed to the main air guiding element, in order to 
change the lateral auxiliary air guiding elements from an 
also moved-in inoperative position to an also moved-out 
operative position 
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2 
According to an advantageous further development of the 

invention, the air guiding device couples the adjustment of 
the lateral auxiliary air guiding elements to the displacement 
of the, or each, central main air guiding element during its 
or their change from the inoperative position into the opera 
tive position and vice-versa. Thereby, the lateral auxiliary air 
guiding elements can be changed isochronously or simulta 
neously With the displacement of the or each central main air 
guiding element With respect to the or each central air 
guiding element from the inoperative position into the 
operative opposition and from the operative position into the 
inoperative position respectively. In this case, the lateral 
auxiliary air guiding elements are rotated With respect to the 
or each central main air guiding element about one pivot 
respectively ?xed to the main air guiding element. Within a 
very short time and in a simple manner, the transverse 
dimension of the air guiding system according to the inven 
tion can thereby be adapted. 

Preferably, an operating device is assigned to each lateral 
auxiliary air guiding element for the purpose of its rotation 
With respect to the central main air guiding element. A 
coupling device is applied to the operating device to couple 
the rotation of the or each lateral auxiliary air guiding 
element With respect to the central main air guiding element 
to the displacement of the central main air guiding element. 

Other objects, advantages and novel features of the 
present invention Will become apparent from the folloWing 
detailed description of the invention When considered in 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan vieW of an air guiding system according 
to the invention in the inoperative position; 

FIG. 2 is a perspective vieW diagonally from the rear of 
the air guiding system of FIG. 1 in the inoperative position; 

FIG. 3 is a plan vieW of the air guiding system of FIGS. 
1 and 2 in the operative position; 

FIG. 4 is a perspective vieW diagonally from the rear of 
the air guiding system of FIGS. 1 and 2 in the operative 
position; 

FIG. 5 is a side vieW of the air guiding system of FIGS. 
1 to 4 in the inoperative position; 

FIG. 6 is a side vieW of the air guiding system of FIGS. 
1 to 4 in the operative position; 

FIG. 7 is a detail vieW of the air guiding system of FIGS. 
1 to 6 in the inoperative position in the area of an auxiliary 
air guiding element; and 

FIG. 8 is a detail vieW of the air guiding system of FIG. 
8 in the operative position. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIGS. 1 to 6 illustrate an air guiding system 10 of a 
vehicle according to the present invention together With a 
vehicle body section 11 of a rear area of the vehicle. FIGS. 
1, 2 and 5 shoW the air guiding system 10 in an inoperative 
position, in Which it is integrated ?ush With the surface into 
the course of the shape of the rear area or in the vehicle body 
section 11 of the rear area. In contrast, FIGS. 3, 4 and 6 shoW 
the air guiding system 10 in an operative position, in Which 
the latter has moved out for increasing the rear axle output 
coef?cient With respect to rear area or the vehicle body 
section 11 of the rear area. 

The air guiding system 10 according to the invention has 
a central main air guiding element 12 Which can be displaced 
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by an operating device 13 (see FIGS. 4 and 6) from the 
moved-in inoperative position into the moved-out operative 
position in the upward direction. On both sides of the main 
air guiding element 12, preferably one operating device 13 
respectively is associated With the central main air guiding 
element 12 by Way of a joint 14. 

In addition to the main air guiding element 12, Which has 
the same transverse dimension in the moved-in inoperative 
position as in the moved-out operative position, the air 
guiding system 10 according to the invention has tWo lateral 
auxiliary air guiding elements 15 Which, in an inoperative 
position (see FIGS. 1, 2, and 5), have moved in and are not 
visible, and in an operative position (see FIGS. 3, 4, and 6) 
have moved out and are visible While enlarging the trans 
verse dimension of the air guiding system 10 according to 
the invention. 

In the moved-in inoperative position, the auxiliary air 
guiding elements 15 are completely accommodated in the 
main air guiding element 12 or are completely covered by 
the main air guiding element 12. During the change or 
displacement, the central main air guiding element 12 is 
sWiveled from the inoperative position into the operative 
position or from the operative position into the inoperative 
position and in the process is lifted or loWered, With the tWo 
lateral auxiliary air guiding elements 15 going along in this 
movement of the central main air guiding element 12. 

In the preferred illustrated embodiment of the present 
invention, the tWo lateral auxiliary air guiding elements 15 
are isochronously or simultaneously With the sWiveling 
displacement of the central main air guiding element 12 
rotatable With respect to the central main air guiding element 
12 about one pivot 16 (see FIGS. 7 and 8) ?xed to the main 
air guiding element 12 respectively, in order to change these 
from the moved-in inoperative position (see FIG. 7) into the 
moved-out operative position (see FIG. 8) or from the 
operative position into the inoperative position. 

The change of the lateral auxiliary air guiding elements 15 
from the inoperative position into the operative position or 
vice-versa, i.e., betWeen the tWo positions, is coupled to the 
displacement of the main air guiding element 12 from the 
inoperative position into the operative position or vice 
versa. Thereby, the auxiliary air guiding elements 15 can be 
changed simultaneously or isochronously With the main air 
guiding element 12 from the inoperative position into the 
operative position or from the operative position into the 
inoperative position. 

For rotating the lateral auxiliary air guiding elements 15 
With respect to the central main air guiding element 12 about 
the pivots 16 ?xed to the main air guiding element, an 
operating device 17 is assigned to each auxiliary air guiding 
element 15. In the illustrated embodiment, the operating 
device 17 is constructed as a bent operating element 18. In 
the folloWing, the operating element 18 Will also be called 
an operating rod, but may also be called an operating guide 
rod. 

Each of the operating rods 18 is connected by Way of a 
?rst end 19 in an articulated manner With the main air 
guiding element 12. The ?rst end 19 of the bent operating 
rod 18 is applied to the main air guiding element via a joint 
20. By Way of a second end 21, each operating rod 18 is 
applied to a lateral auxiliary air guiding element 15, spe 
ci?cally to a connecting link guide 22 of the lateral auxiliary 
air guiding element 15. 
As demonstrated by a comparison of FIGS. 7 and 8, the 

lateral auxiliary air guiding elements 15 can be rotated With 
respect to the central main air guiding element 12 by an 
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4 
angle of approximately 90° about the respective pivot 16 
?xed to the main air guiding element. 

For coupling the change of the lateral auxiliary air guiding 
elements 15 betWeen the inoperative position and the opera 
tive position With respect to the central main air guiding 
element 12 to the displacement of the main air guiding 
element 12, in the illustrated embodiment, a coupling device 
23 is applied to the bent operating rods 18. The coupling 
device 23 mechanically couples the rotation of the corre 
sponding auxiliary air guiding element 15 With respect to the 
main air guiding element 12 to the displacement of the main 
air guiding element 12. The coupling device 23 applied to an 
operating rod 18 is formed by a coupling element 24 
hereinafter also referred to as the coupling rod but Which 
also may be called a coupling guide rod. 
On one side, each coupling rod 24 is connected in an 

articulated manner With the operating rod 18 of the operating 
device 17 of the respective auxiliary air guiding element 15 
and, on the other side, is connected in an articulated manner 
With the vehicle body section 11 by Way of joints 25, 26 that 
are preferably constructed as ball joints. 
The coupling rod 24 illustrated in FIGS. 7 and 8 is applied 

by Way of the joint 25 to a section 27 of the operating rod 
18 of the operating device 17 in Which the operating rod 18 
is bent. The coupling device 23 provides a mechanical 
coupling of the rotating movement of the auxiliary air 
guiding elements With respect to the main air guiding 
element to the movement of the main air guiding element 12 
during the displacement from the moved-in inoperative 
position into the moved-out operative position or from the 
moved-out operative position into the moved-in inoperative 
position, 
As a result of the mechanical coupling of the rotating 

movement of the auxiliary air guiding elements 15 relative 
to the main air guiding element 12 during the displacement 
of the main air guiding element 12 betWeen the inoperative 
position and the operative position, only a single drive is 
required for the air guiding system 10 according to the 
present invention in order to change the latter from the 
inoperative position into the operative position or from the 
operative position into the inoperative position. 

It is also contemplated that, for rotating the auxiliary air 
guiding elements, separate drives are assigned to the latter. 
The coupling of the adjustment of the auxiliary air guiding 
elements to the adjusting movement of the main air guiding 
element then no longer takes place mechanically but rather 
on the control side in that the drives of the auxiliary air 
guiding elements are coupled With the drive of the main air 
guiding element on the control side. In this type of arrange 
ment, the auxiliary air guiding elements can then also be 
moved uncoupled from the main air guiding element in 
order to carry out the adjusting movements of the main air 
guiding element and the auxiliary air guiding elements, for 
example, successively. Likewise, in this case, for example, 
speed-dependent adjustments of the auxiliary air guiding 
elements can be implemented Which are independent of a 
speed-dependent adjustment of the main air guiding ele 
ment. 
As a result of the operating rod 18 of each operating 

device 17 being applied to the connecting link guide 22 of 
the corresponding auxiliary air guiding element 15 and by 
virtue of the corresponding end 21 being guided in the 
connecting link guide 22, a maximal move-out position of 
the lateral auxiliary air guiding elements 15 already at a loW 
move-out height of the central main air guiding element 12 
can be achieved. During a further moving-out or erecting of 
the main air guiding element 12, the lateral auxiliary air 
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guiding elements 15 Will then stop; the operating rod 18 Will 
then run idle in the connecting link guide 22. In this manner, 
for example, in a driving-speed-controlled fashion, different 
move-out heights of the central main air guiding element 12 
can be obtained Without having to adapt the mechanical 
coupling kinematics to the lateral auxiliary air guiding 
elements 15. 

The move-out movement of the lateral auxiliary air guid 
ing elements 15 With respect to the central main air guiding 
element 12 can be limited by stops (not shoWn). 

For a better support of the lateral auxiliary air guiding 
elements 15 on the central main air guiding element 12, 
?xing devices or connecting link guides (not shoWn) can be 
provided in order to support the lateral auxiliary air guiding 
elements 15 during the rotating movement about a pivot 16 
?xed to the main air guiding element or during the move-out 
movement from the main air guiding element 12 at a further 
point in the central main air guiding element 12. 

The foregoing disclosure has been set forth manly to 
illustrate the invention and is not intended to be limiting. 
Since modi?cations of the disclosed embodiments incorpo 
rating the spirit and substance of the invention may occur to 
persons skilled in the art, the invention should be construed 
to include everything Within the scope of the appended 
claims and equivalents thereof. 

The invention claimed is: 
1. Vehicle air guiding system arranged in a vehicle rear 

area, comprising at least one central main air guiding 
element arranged to be displaceable betWeen a moved-in 
inoperative position and a moved-out operative position, and 
lateral auxiliary air guiding elements arranged to be dis 
placeable together With the at least one central main air 
guiding element, Wherein the lateral auxiliary air guiding 
elements are arranged to be rotatable With respect to the at 
least one central main air guiding element about a respective 
pivot ?xed to the at least one central main air guiding 
element in order to change the lateral auxiliary air guiding 
elements from an also moved-in inoperative position into an 
also moved-out operative position; 

Wherein an operating device is operatively associated With 
each of the lateral auxiliary air guiding elements for 
rotation thereof With respect to the at least one central 
main air guiding element; 

Wherein the lateral auxiliary air guiding elements can be 
changed isochronously or simultaneously With the dis 
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6 
placement of the at least one central main air guiding 
element from the also moved-in inoperative position 
into the also moved-out operative position; and 

Wherein a coupling device is operatively associated With 
the operating device and mechanically couples a rota 
tion of a respective one of the lateral auxiliary air 
guiding elements With respect to the displacement of 
the at least one central main air guiding element. 

2. The vehicle air guiding system according to claim 1, 
Wherein the operating device comprises an operating ele 
ment having a ?rst end operatively and articulatingly con 
nected With the at least one central main air guiding element, 
a second end associated With a connecting link guide of a 
respective of one of the lateral auxiliary air guiding ele 
ments. 

3. The vehicle air guiding system according to claim 2, 
Wherein the operating element has a bent con?guration. 

4. The vehicle air guiding system according to claim 3, 
Wherein the connecting link guide is so con?gured that a 
maximal move-out position of the lateral auxiliary air guid 
ing elements is provided at a loW move-out height of the at 
least one central main air guiding element. 

5. The vehicle air guiding system according to claim 1, 
Wherein the coupling device has a coupling element Which, 
on one side, is articulatingly connected With the operating 
element of the operating device and, on another side, is 
articulatingly connected With a vehicle body section. 

6. The vehicle air guiding system according claim 1, 
Wherein separate drives are operatively associated With the 
lateral auxiliary air guiding elements and the at least one 
central main air guiding element. 

7. The vehicle air guiding system according to claim 1, 
Wherein the lateral auxiliary air guiding elements are 
arranged to be rotated about an angle of approximately 90° 
With respect to the at least one central main air guiding 
element for movement betWeen the inoperative position and 
the operative position. 

8. The vehicle air guiding system according claim 1, 
Wherein the lateral auxiliary air guiding elements are hidden 
Within vehicle structure in the inoperative position of the at 
least one central main air guiding element. 


